progressive neurological phenotype that includes ataxia, processing and accumulation of the mutant polyglutamine protein as pathologic mechanisms in a transgenic mouse involuntary movements, tremors, seizures, and premature death. The brains of affected mice contained accumodel of a trinucleotide repeat disorder. mulations of atrophin-1 immunoreactivity in the nuclei of multiple populations of neurons, including the dentate Results nucleus and granular layer of the cerebellum, cochlear nucleus, pons, regions of basal ganglia, and cortex. The DRPLA 65Q Mice Exhibit a Progressive Neurological Phenotype nuclei of most neurons exhibiting nuclear staining also contained atrophin-1-immunoreactive inclusions. The
We generated transgenic mice that express full-length human atrophin-1 with 26 glutamines (normal, AT-FLtemporal and spatial distribution of the nuclear immunoreactivity in the mice correlated well with the appearance 26Q) and 65 glutamines (mutant, AT-FL-65Q) under the transcriptional control of the mouse prion protein proand accumulation of 120 kDa fragments of mutant atrophin-1. Furthermore, apparently identical mutant moter, which expresses in neurons throughout the brain (Borchelt et al., 1996) ( Figure 1A ). Thirty-eight AT-FLatrophin-1 fragments were present in the brains of DRPLA cases. We conclude that the evolution of patho-65Q founders were obtained, several of which showed frequent seizures and died prematurely. Nevertheless, logical changes in DRPLA involves proteolytic processing of mutant atrophin-1 to generate fragments that we were able to establish several lines of AT-FL-65Q mice in which levels of expression and behavioral phepreferentially accumulate and aggregate in the nucleus. This work represents a definitive example of proteolytic notypes were examined. Only AT-FL-26Q founders with neuropil aggregates in 65Q mouse brain sections, when by immunoblotting and immunostaining with AP142. Data from 1-month-old and 11-month-old animals are analyzed by light microscopy, suggesting that aggregation might be a solely nuclear event.
shown in Figure 5 . Between 1 and 11 months of age, there was a dramatic increase in the levels of the 120 To determine the relationship between nuclear staining, nuclear inclusions, and atrophin-1 processing, we examkDa fragments ( Figure 5A ). There was also marked increase in high molecular weight-immunoreactive speined the temporal and spatial distribution of mutant atrophin-1 fragments. Nuclei were prepared from AT-FL-65Q-cies, which may represent aggregated or modified species of the mutant fragments. The 11-month-old animals 150 brains at several different time points and analyzed On immunoblot analysis with AP142, a banding pattern immunohistochemical analyses (see Figure 3) . In ceresimilar to that seen in AT-FL-65Q mice was observed, bellum and cortex, which show very intense nuclear including the 120 kDa fragments, high-molecular weight immunostaining, the 120 kDa fragments were more (Ͼ200 kDa) bands, and high-molecular weight smearing, abundant than the full-length transgene protein. The region which began at around 120 kDa, as in AT-FL-65Q mouse with the highest level of 120 kDa fragments was the cerebrain samples (Figure 6 ). In control cases, a single band bellum. In olfactory bulb and brainstem, where fewer nuclei around 200 kDa was observed. Immunoblotting with 1C2 showed intense nuclear immunostaining, the levels of the confirmed that the 120 kDa fragments contained the 120 kDa fragments were relatively low. Collectively, these expanded polyglutamine tract (data not shown). Diffuse nuclear labeling, similar to that observed in AT-FL-65Q data strongly suggest that the nuclear immunostaining 0.5 g.ml Ϫ1 . They were then sonicated for 20 s, heated at 70ЊC for 5 min, and microfuged for 1 min prior to loading. Proteins were resolved by SDS-PAGE in a 6% polyacrylamide-SDS gel at 10 mA per gel and then transferred to a polyvinylidene difluoride membrane Experimental Procedures (Schleicher and Schuell). Transfer buffer was 25 mM Tris, 192 mM glycine, 0.1% SDS, and 10% methanol; the inclusion of SDS in Transgene Construction Full-length cDNAs of atrophin-1 encoding 26 and 65 consecutive the transfer buffer was found to greatly enhance atrophin-1 signal strength. Immunoblots were probed with anti-atrophin-1 antibody glutamines were constructed as described elsewhere (Margolis et al., 1996) . These constructs contain ‫07ف‬ nucleotides of atrophin-1 AP142 (Wood et al., 1998) . Bound antibodies were visualized with horseradish peroxidase-conjugated secondary antibodies and en-5Ј-UTR and ‫006ف‬ nucleotides of 3Ј-UTR. The atrophin-1 cDNAs were excised with KpnI and XbaI, blunt ended, and flanked with hanced chemiluminescence (Renaissance; NEN). Identically loaded gels were stained with Coomassie blue to confirm equivalent protein phosphorylated XhoI linkers (Stratagene; 5Ј-CCGCTCGAGCGG-3Ј). They were then digested with XhoI and ligated into the mouse prion loadings.
